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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In the RAN meeting #102, The WID of NR MIMO Phase 5 for Release 19 (Rel-19) was approved [1]. The Objective#1, which is related to overhead and/or latency reduction, is given as follows,
	1. [bookmark: _Hlk145555364][bookmark: _Hlk162626563]Specify enhancement to facilitate UE-initiated/event-driven beam management for reducing overhead and/or latency, assuming the unified TCI while leveraging (as much as possible) legacy CSI measurement and reporting configuration frameworks, targeting FR2 and sTRP with intra- and inter-cell beam management
a) UL signaling content(s) (and procedure(s) as required) for UE-initiated/event-driven beam reporting facilitating fast beam switching 
b) UL signaling medium/container considering the UE-initiated/event-driven nature of the UL transmission, designed primarily for the purpose of beam reporting


In this paper, we focus on the remaining issues of the UE-initiated/event-driven beam management after RAN 1#116-bis meeting. 

2 Views on the RS(s) measurement for Event-2
	Agreement:
Regarding RS measurement for the new beam for Event-2, down-select one or more of the following:
· Option-3a (explicit manner): The RS(s) for new beam(s) are explicitly configured by RRC (e.g., reusing legacy configuration of RS measurement or in TCI-State) or MAC-CE
· Option-3b (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated TCI state(s).
· Option-3c (implicit manner): The RS(s) for new beam(s) are implicitly derived from QCL RS(s) of configured TCI state(s).
· Note-1: ‘New/current beam’ is for discussion purpose. 
· Note-2: Other trigger events/quality metrics (e.g., L1-SINR) are not precluded.
· Note-3: For above implicit manner(s), if there are two QCL RSs in a TCI state, the measurement RS is derived from RS w.r.t. QCL-TypeD, if applicable.


Regarding RS measurement for the new beam(s) for Event-2, we support Option-3b and 3c. On the one hand, an implicit manner can reduce the signaling overhead. On the other hand, the motivation of UEI is to update either the activated TCI states or the indicated TCI state. Therefore, UE is required to monitor the link quality of other TCI states other than the indicated TCI state. The implicit configuration of new beams serves this purpose.
For the Option-3b and 3c, the mapping rules between RS(s) and activated/configured TCI state(s) should be defined, e.g., the index of RS(s) for new beam(s) and the order of activated/configured TCI states should be a one-to-one correspondence. 
In addition, some restrictions may need to be specified since the current specification only supports L1-RSRP measurement based on SSB or CSI-RS for beam management. For example, the new beams should be derived from Type D RSs of the activated/configured TCI states. If the Type D RS of an activated/configured TCI state is not SSB or CSI-RS for beam management, the new beam can be SSB which is QCLed with the QCL Type D RS in the activated/configured TCI state.
Observation 1: Implicit configuration of new beams can reduce the signaling overhead and serve the purpose to update the activated TCI states or the indicated TCI state.
Proposal 1: Support the RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated/configured TCI state(s) (i.e., Option-3b and 3c). 
Proposal 2: Further study the mapping rule between the RS index in the beam report and the new beams if the new beams are configured implicitly.
Furthermore, the maximum number of TCI states is limited to 128 by RRC configuration in the current specification. However, the number of SSB and the number of NZP-CSI-RS resource can be up to 64 and 192, respectively. So, gNB may not be able to configure an exhaustive list of TCI states covering all potential RS combinations. If UE reports a RS that is not configured within the RRC TCI states, the latency for waiting for RRC reconfiguration on the TCI states is too long to be flexible. To timely update the TCI states, it is recommended to update QCL RS of a RRC configured TCI state. For example, a MAC CE can update Type D RS of an activated TCI state and MAC CE format can be redesigned to change the type D RSs from the QCL RS in RRC configured TCI states. 
Proposal 3: To reduce latency due to RRC reconfiguration on TCI states, support MAC CE to update QCL RS of activated TCI states.

3 Views on triggering Event-2
	Agreement:
On UE-initiated/event-driven beam reporting, regarding trigger-event detection for beam reporting, at least support Event-2: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the current beam.
· At least L1-RSRP is supported as quality metrics used for Event-2 
· FFS: How the L1-RSRP is used to determine the triggering event (e.g. timer, counter, filter coefficient)
· FFS: Whether the network controls how the L1-RSRP is used to determine the triggering event 


Regarding how to use the L1-RSRP to determine the triggering event, the timer/counter mechanism is preferred, which has already been used in BFD in Rel-15. Considering the multiple new beams may be configured in Event-2, it is not required that all the new beams must satisfy the triggering metric. It is different from the BFD counter that in the counter is incremented only when all the BFD resources are worse than a threshold. Therefore, the counter for different new beams should be counted separately. If one of the counters for a new beam is no less than a maximum count, UE can trigger the beam report. In addition, the new beams can be provided implicitly and dynamically, which means the candidate new beams can also be changed over time. In this case, the counter may need to be reset after the update on the new beams.
What is more, the quality of the new beams may be different depending on the measured L1-RSRP values. To make sure the best quality and stability after beam switching, we think new beams with different differential L1-RSRP values (e.g., relative to the L1-RSRP of the current beam) should have different counting mechanisms. For example, the actual increment value of a counter can be determined by the differential L1-RSRP value for a new beam.
Proposal 4: Support counter/timer mechanism for triggering the Event-2. 
Proposal 5: Further study the necessary enhancements on the counter/timer mechanism (e.g., counter per new beam, reset of counter/timer and increment value related to measured L1-RSRP).

4 Views on the definition of trigger event(s)
	Agreement:
On UE-initiated/event-driven beam reporting, further study the following trigger events: 
· Event-1: Quality of the current beam is worse than a certain threshold.
· Event-3: Quality of a new beam is better than a certain threshold. 
· Event-4: Quality of the current beam is worse than a threshold 1, and quality of at least one new beam is better than a threshold 2.
· Event-5: Absolute value of the difference between the quality of the current beam and the quality of at least one new beam is lower than a threshold.
· Event-6: When the current beam is not in the best K>1 beams (out of configured beams for measurement and reporting).
· Event-7a: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the worst quality.
· Event-7b: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the RS derived from the activated TCI state with the best quality.
· Event-8: Quality of M>1 new beams, such as L1-RSRP, become a threshold value better than the current beam.
· Event-9: Quality of at least one new beam, such as L1-RSRP, becomes a threshold value better than the configured reference RS (can be SSB or CSI-RS).


Our observations and views on the candidate events are listed as follows.
	Events
	Observations
	Support or not

	[bookmark: _Hlk166167457]Event-1
	Beam switching latency cannot be reduced as UE anyway has to measure new beams.
	Not support

	Event-3
	· Event-3 can be seen as a special case of Event-2. When the quality of current beam is unavailable, a certain threshold set by RRC or predefined can be used.
· Event-3 is aligned with Event A defined in RRM. The new beams better than a certain threshold can be used to timely update activated TCI states.
	Support

	Event-4
	Event-4 is analogous to the current BFR procedures. The discussion point is that whether Rel-19 event triggered beam report can based on BFR event.
	Support BFR as a triggering event for a beam report.

	Event-5
	The motivation is to find a new beam that is better than the current beam (i.e., Event-2). Report a new beam that is worse than the current beam is not necessary.
	Not support.

	Event-6
	Event-6 can be seen as Event-2 depending on the configuration of new beams for measurement. 
	Not support

	Event-7a/7b
	· The difference on Event-7a/7b lies in whether all the new beams or only one new beam should satisfy the triggering metric. 
· Event-7b is preferred as the motivation is to update the indicated TCI state under unified TCI framework.
	Support Event-7b

	Event-8
	It can be further discussed whether only one new beam or more than one new beam can be reported in the beam report for Event-2.
	Not support (can be further discussed in Event-2)

	Evant-9
	It is still under FFS whether RS for current beam can be explicitly configured or not for Event-2.
	Not support (can be further discussed in Event-2)


Observation 2: For Event-1, beam switching latency cannot be reduced as UE anyway has to measure new beams.
Observation 3: For Event-5, report a new beam which is worse than the current beam is not necessary, since the motivation is to find better beams than current one.
Observation 4: Event-6 is analogous to Event-2 depending on the configuration of new beams for measurement.
Observation 5: For Event-8, it can be further discussed whether only one new beam or more than one new beam can be reported in the beam report for Event-2.
Observation 6: For Event-9, it is still under FFS whether RS for current beam can be explicitly configured or not for Event-2.
Proposal 6: Support Event-3 as a complement to Event-2.
Proposal 7: Support Event-4 based on legacy BFR procedures.
Proposal 8: Support Event-7b as the motivation is to update the indicated TCI state under unified TCI framework.
Proposal 9: Deprioritize Event-1, 5, 6, 7a, 8 and 9.

5 Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this paper, our views on the UE-initiated/event-driven beam management for Rel-19 are discussed. Based on the discussion we list the following observations and proposals:

Observation 1: Implicit configuration of new beams can reduce the signaling overhead and serve the purpose to update the activated TCI states or the indicated TCI state.
Observation 2: For Event-1, beam switching latency cannot be reduced as UE anyway has to measure new beams.
Observation 3: For Event-5, report a new beam which is worse than the current beam is not necessary, since the motivation is to find better beams than current one.
Observation 4: Event-6 is analogous to Event-2 depending on the configuration of new beams for measurement.
Observation 5: For Event-8, it can be further discussed whether only one new beam or more than one new beam can be reported in the beam report for Event-2.
Observation 6: For Event-9, it is still under FFS whether RS for current beam can be explicitly configured or not for Event-2.

Proposal 1: Support the RS(s) for new beam(s) are implicitly derived from QCL RS(s) of activated/configured TCI state(s) (i.e., Option-3b and 3c). 
Proposal 2: Further study the mapping rule between the RS index in the beam report and the new beams if the new beams are configured implicitly.
Proposal 3: To reduce latency due to RRC reconfiguration on TCI states, support MAC CE to update QCL RS of activated TCI states.
Proposal 4: Support counter/timer mechanism for triggering the Event-2. 
Proposal 5: Further study the necessary enhancements on the counter/timer mechanism (e.g., counter per new beam, reset of counter/timer and increment value related to measured L1-RSRP).
Proposal 6: Support Event-3 as a complement to Event-2.
Proposal 7: Support Event-4 based on legacy BFR procedures.
Proposal 8: Support Event-7b as the motivation is to update the indicated TCI state under unified TCI framework.
Proposal 9: Deprioritize Event-1, 5, 6, 7a, 8 and 9.
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